Sarcomelicope megistophylla HARTLEY (Rutaceae) is a small to medium sized tree, endemic to the region of Néaoua, New Caledonia.
3)
In a continuation of our studies of the genus Sarcomelicope, 4) we report here the isolation and structure determination of two alkaloids, megistoquinone I (1) and megistoquinone II (2) from the bark of Sarcomelicope megistophylla. Both of them derive from a quinoline basic skeleton.
Megistoquinone I (1) was obtained as a yellow amorphous compound, and its molecular formula was determined by high resolution (HR)-MS as C 13 H 9 NO 5 . The 1 H-, 13 C-NMR, and heteronuclear multiple bond coherence (HMBC) (Fig. 1 ) spectra agreed with structure 1, corresponding to that of a pquinone derived from the furo [2,3-b] quinoline basic skeleton. Compound 1 had been previously obtained by Lahey et al. 5) by nitric acid oxidation of acronycidine, in the course of a series of degradation experiments which led to the structure elucidation of this latter alkaloid. Reproduction of this reaction permitted to confirm the identity of megistoquinone I, which is isolated here for the first time from a natural source. Previous characterization of this compound only relied on melting point and elemental analysis to which we now add MS, UV, IR, and NMR spectroscopic data.
Megistoquinone II (2) was obtained as a purple amorphous compound, and its molecular formula was determined by HR-MS as C 14 H 13 NO 6 . From the IR spectrum (nϭ1643, 1625 cm Ϫ1 ), it was obvious that this molecule also contained in its structure a p-quinone system. The 1 H-NMR spectrum indicated two conjugated olefinic protons, three OCH 3 groups (all placed on sp 2 carbons), one aromatic proton (d 5.94) and one N-H group (broad singlet at d 9.53). As in the case of 1 the 13 C-NMR spectrum confirmed the above observations and showed the presence of two carbonyl groups, corresponding to a p-quinone system (173.8, 181.2) but also an additional carbonyl group (160.3). It also showed the presence of five quaternary aromatic carbons, and three protonated olefinic or aromatic carbons. The five quaternary aromatic carbons together with the three carbonyl groups and one protonated aromatic carbon constituted a quinolone ring.
From the HMBC spectrum ( Fig. 1 ) it was clear that the OCH 3 group at 3.85 ppm was correlated with an aromatic carbon at 158.2 ppm, which was identified as C-4 by its 3 J correlation with the olefinic proton H-9. That proton was also correlated with the carbonyl carbon C-2, confirming the placement of the side chain at C-3. That carbon was identified by its 3 J correlation with the second olefinic proton H-10. The carbon bearing this proton (C-10) was correlated with the OCH 3 group at 3.80 ppm, completing the structure of the side chain. As in the case of 1, the last OCH 3 group (3.89) showed a nOe correlation with the aromatic singlet (H-6), which additionally showed a weak 2 J correlation with the carbonyl carbon C-5 and two 3 J strong correlations with the carbonyl carbon C-8 and with the bridge carbon C-4a (110.8). The only carbon that did not show any correlation in the HMBC spectrum was the carbon at 145.2, which was assigned to C-8a. Finally the stereochemistry of the double bond of the side chain was found to be trans, due to the absence of nuclear Overhauser effect (NOE) correlation between the two olefinic protons and the observation of NOE correlation of those two protons with the OCH 3 group of C-10.
From a biogenetic point of view, megistoquinone I (1) most probably arises from the oxidation of the benzene aromatic ring of a furo [2,3-b] quinoline precursor, such as acronycidine (3), which is one of the major alkaloids isolated from the bark. 4) Megistoquinone II can be further considered to derive from the hydrolysis of the furan ring of megistoquinone I, regarded as a vinyl ether, followed by methylation of the resulting enol.
The antibacterial activity of compounds 1, 2 and 3 was evaluated two gram positive and four gram negative bacteria ( Table 1 ). Megistoquinone II (2) was found to be more active than megistoquinone I (1) with minimum inhibitory concentration (MIC) ranging from 0.73 to 1.23 mg/ml for 2 and 2.35 to 5.25 mg/ml for 1. Both compounds were more active against the gram positive bacteria. Interestingly, their biogenetic precursor, acronycidine (3), was totally inactive, revealing the significance of the p-quinone system in the antibacterial activity of this class of compounds.
Experimental
General Experimental Procedures UV spectra were recorded on a Shimadzu-160A spectrophotometer. The IR spectrum was obtained on a Perkin-Elmer Paragon 500 instrument. NMR spectra were recorded on Bruker DRX 400 and Bruker AC 200 spectrometers Extraction and Isolation Extraction of alkaloids was as described.
3)
The crude alkaloid mixture was fractionated over a column containing Si gel Antibacterial Test The in vitro antibacterial activity of the tested compounds was determined by the dilution method of Bauer-Kirby 6) as it has been described in details previously 7) against two gram positive bacteria: Staphylococcus aureus (ATCC 25923), and Staphylococcus epidermidis (ATCC 12228), and four gram negative: Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 25922), Enterobacter cloacae (ATCC 13047), Klebsiella pneumoniae (ATCC 13883). Serial dilutions of the stock solutions in broth medium (100 ml of Muller-Hinton broth) were prepared in a microtiter plate (96 wells). Then 1 ml of the microbial suspension (in sterile distilled water) was added to each well. For each strain, the growth conditions and the sterility of the medium were checked and the plates were incubated as it has been referred above. MICs were determined as the lowest concentrations preventing visible growth. Standard antibiotics (netilmicin, amoxicillin and clavulanic acid) were used in order to control the sensitivity of the tested bacteria. Vol. 50, No. 3 
